Nucleophilic attack by 1-substituted-2,5-dithiobiureas on C-2, C-3 of 2,3,5,6-tetrachloro-1,4-benzoquinone and 2,3-dichloro-1,4-naphthoquinone initiates the formation of benzo-and naphthoimidazothiadiazolediones. On the other hand, 1-substituted-2,5-dithiobiureas attack 2,3,5,6-tetrachloro-1,4-benzoquinone and 2,3-dichloro-1,4-naphthoquinone at (C-1, C-2, C-4 and C-5) as well as (C-1, C-2, C-3 and C-4), respectively to form benzo-and naphthoimidazothiadiazoles. The reaction of (1,3-dioxo-2,3-dihydro-1(H)-indene-2-ylidene)-propanedinitrile with 1-substituted-2,5-dithiobiureas forming the derivatives of (oxoindenothiazinylidene)hydrazinecarbothioamide as well as (oxoindenopyrrolylidene)hydrazinecarbothioamides. A rationale for the conversions observed is presented.
Introduction
Substituted dithiobiureas act as a key for the synthesis of many organic heterocyclic ring systems. Several authors have investigated under various conditions the heterocyclization of 1-acylthiobiurea, 1 1,6-disubstituted-2,5-dithiobiureas, 2 and 1-aryl/alkyl-2-thiobiureas. 3 Also, the heterocyclization of compounds having an extended urea like chain such as 1,4-and 2,4-disubstituted thiosemicarbazides have been reported. 4 ,5 2,3,5,6-Tetrachloro-1,4-benzoquinone (2a) and 2,3-dichloro-1,4-naphthoquinone (7) undergo nucleophilic substitution of one or two chlorine atoms by thioacetamide or thiourea, [6] [7] [8] [9] thiocarbohydrazide, 10 thiocarbazones, 10 Nsubstituted thioureas, 11 disubstituted-2,5-dithiobiureas, 12 thiosemicarbazones, 13 and substituted thiosemicarbazides. 14 A large variety of quinones including heterocyclic rings, have been used as synthetic intermediates and in the medicinal, [15] [16] [17] [18] as well as dye chemistry. [19] [20] [21] [22] Recently, we have This paper is focused on the reactions of 1-substituted-2,5-dithiobiureas 6a-c as a reactive donor with acceptors 2,3,5,6-tetrachloro-1,4-benzoquinone (2a), 2,3-dichloro-1,4-naphthoquinone (7) and (1,3-dioxo-2,3-dihydro-1(H)-inden-2-ylidene)propanedinitrile (8) Figure 1 . Scheme 1. New products formed during the reaction of 1-substituted dithiobiureas 6a-c with 2,3,5,6-tetrachloro-1,4-benzoquinone (2a).
The structure assignment of the precipitate 10a-c is based on following data: In their 13 C-NMR spectra, the characteristic absorption signal of the two carbon atoms of 2a at δ = 169.90 ppm, 23 is replaced by signal at δ = 140.78 ppm, which are characteristic for the imidazole-Catoms. In addition, Ph-C-Cl appears at 123.89-124.28 ppm, (C-2 and C-8) at 157.75-157.88 ppm. The IR spectra showed two bands at ν = 3320-3295, and 1625-1620 cm -1 for (NH) and (C=N) groups, respectively. The 1 H-NMR spectrum of 10c showed signals at 4.11, 5.16-5.19 and 5.91-5.96 ppm, due to (allyl-CH 2 N), (allyl-CH 2 =) and (allyl-CH=) group, respectively. The filtrate from the reaction between 2a and 6a-c contains benzoimidazothia-diazolediones 9a-c. The structural assignment of 9a was supported by the following spectral data. In its 13 C-NMR spectrum, the characteristic resonance signals of carbonyl carbon atoms of 2a appeared at δ = 171.34 and 171.87 ppm. 9 The 1 H-NMR spectrum of 9a showed one broad signal at 9.84 ppm due to the (NH) attached to the phenyl ring, in addition to the phenyl protons. The IR spectrum of 9a showed sharp bands at 3280 and 1675 cm -1 for (NH) and (CO) groups, respectively. The formation of 9a was further confirmed by mass spectrometry. Beside the molecular ions at m/z = 368/364, the characteristic fragment ion patterns of the substituted dichloro compounds were observed. 24 It worthy to note that the mass spectra of compounds 9a-c show the loss of substituted isothiocyanates as well as N 2 from the molecular ions. Formation of substituted and disubstituted benzimidazothiadiazoles 9 and 10 derived from 2a and 6a-c may be rationalized as outlined in Scheme 2. Substituted naphthimidazothiadiazolediones 15a-c and disubstituted naphthobisimidazothiadiazoles 16a-c were obtained from the reaction of 6a-c with 2,3-dichloro-1,4-naphthoquinone (7) (Scheme 3).
Compounds 15a-c exhibited two IR absorptions at 3320-3290 (secondary amine), and 1665-1655 cm -1 (CO) group, respectively. Scheme 3. New products formed during the reaction of 1-substituted dithiobiureas 6a-c with 2,3-dichloronaphthoquinone (7).
It has been reported earlier that (C=S) and 195.12 (CO). The structure of 18b was evidently confirmed by mass spectrometrically. Besides the molecular ion at m/z = 403 (22 %), the characteristic fragment ion pattern of benzylisothiocyanate at 149 (47) , benzoyl group at 105 (81) and benzyl cation at 91 as a base peak. A minor product (7-11 %) from the reaction between 6a-c and 8 contains N-substituted (oxoindenopyrrolylidene)hydrazinecarbothioamides 19a-c. As an example, the structural assignment of 19c was supported by the following spectral data. In its 13 
A rationale for the formation of products 17-19.
On the other hand, the reaction of 6a-c with 2,3-dicyano-1,4-naphthoquinone in ethyl acetate (under our reaction conditions reported with compound 8) afforded the thiadiazoles 12a-c and dihydrodicyanonaphthoquinone.
Experimental Section
General Procedures. Mps have been determined using open glass capillaries on a Gallenkamp melting point apparatus and are uncorrected. The IR spectra were recorded with a Shimadzu 408 instrument using potassium bromide pellets. [1, 3, 4] thiadiazoles) 16a-c was filtered off which was recrystallized from the proper solvent. The filtrate was concentrated and the residue subjected to plc using toluene/ethyl acetate (1:2) as developing solvent to give numerous zones, the main and intense zone in every case contained substituted aminonaphtho [4, 5] imidazo [2,1-b] [1, 3, 4] thiadiazole-5,10-diones 15a-c. The zone was extracted with acetone and recrystallized. Phenylaminonaphtho[4,5]imidazo[2,1-b][1,3,4]thiadiazole-5,10-diones (15a) 1,2-d:4,3-d']bis(imidazo[2,1-b][1,3,4] N-Allyl-2-(4,4-dicyano-5-oxoindeno[1,2-d][1,3]thiazin-2-(1H,4H,5H) 
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